Introduction
Recent evidence of the profound demographic effects of breastfeeding demonstrates the importance of documenting infant-feeding practices among historical populations. This paper describes regional differences in maternal breastfeeding and changes over time in the major method of feeding infants in Germany during the late nineteenth and early twentieth centuries. It also examines the influence of social, economic, and cultural factors on breastfeeding patterns.
Interest in studying the effects of breastfeeding on fertility and on infant mortality has grown in the past few years, leading to a better understanding of their biological basis. Prolonged breastfeeding redu6es fertility by extending the period of postpartum amenorrhea (van Ginneken, 1974; Thomson, Hytten, and Black, 1975) , perhaps through increased production of prolactin and other hormones in response to the infant's sucking (Tyson and Perez, 1978) . The substantial survival advantage of breastfed infants over artificially fed infants has been noted in historical European and American populations as well as in contemporary, less-developed countries (see, for instance, Knodel, 1977; Wray, 1978; Woodbury, 1925; and Cunningham, 1981 14-18, 1982. for the growing child but it also transmits needed immunities from the mother (Chandra, 1978) and is clean-a particularly important advantage in areas where sanitary conditions are poor. The survival advantage of breastfed children appears to have declined over time, probably because hygienic conditions and the nutritional adequacy of artificial food improved (Wray, 1978) .
The demographic consequences of maternal breastfeeding have been quantified and appear large. Where breastfeeding continues for one to two years, lactational amenorrhea (the prevention of ovulation by lactation) persists for 60 to 70 percent of the duration of breastfeeding. Lactation has the greatest fertility inhibiting effect in populations in which fertility levels are high (Bongaarts and Potter, 1983 ). According to historical evidence, deaths before age 1 ranged from 10 to 30 percent higher among artificially fed infants than among the breastfed (Knodel, 1977) . The magnitude of the survival advantage of breastfed infants, however, is in doubt because of methodological flaws in some studies (Millman, 1982) .
Since (Vahlquist, 1975; Meyer, 1968) . Though breastfeeding was common in most of Europe around the turn of the century (Bluhm, 1912b) , other methods prevailed in some areas. Wetnursing was very popular in France (Sussman, 1977) and in parts of Belgium (Bluhm, 1912b) . Geographical variation in infantfeeding practices was pronounced in some areas of Europe. For instance, in France around 1900, breastfeeding was common in the south, while north of the Loire infants received animal milk (Rollet, 1978) . The unusual custom of hand-feeding infants with meal paps was found in parts of central Europe, including southern Germany (Knodel and van de Walle, 1967) .
Infant-feeding practices also differed over time. Wet-nursing in France dropped sharply during World War I and never regained its prewar popularity (Sussman, 1977) . Infant formulas and other products became more widely used in the 1930s (Vahlquist, 1975 (Knodel and Debavalya, 1980; Jain and Bongaarts, 1981; Millman, 1982) . Female labor force participation, urban residence, and occupation had similar effects in France around 1900 (Sussman, 1977 (Rollet, 1978) . The prevalence of illegitimacy may also be negatively associated with the incidence and duration of breast-feeding. Illegitimate infants were frequently not breastfed because they tended to be cared for by institutions or other persons while their mothers worked (Seutemann, 1913) . Illegitimate infants were proportionately overrepresented among children who were wet-nursed in France around the turn of the century (Sussman, 1977) . The Kintner, 1982 for additional information on data sources).
The study of regional breastfeeding practices in 1910 is based on the administrative units used in Knodel's monograph on fertility in Germany (Knodel, 1974 [1908] [1909] (Kaup, 1910) , and surveys of Bavarian and Hessen mothers who brought their infants to be vaccinated at public vaccination centers (Groth and Hahn, 1910; Hesse, 1909 (Baden, Statistical Office, 1883 , a review article (Bluhm, 1912b) , and a study based on both parental reports of how school children were fed and retrospective reports of military recruits (Roese, 1905) . No (Hecker, 1920 (Hecker, , 1923 (Seidlmayer, 1937 (Pohlen, 1937 (Pohlen, , 1939 Thieme, 1940; Germany, Reichsministerium, 1937 (Thieme, 1940 AREAS, 1903 AREAS, -1909 pap (Mehlbrei) instead of being breastfed (Metlinger, 1473, cited in Biedert, 1905) . Exceptions to this practice were subject to severe social sanctions, including ridicule from neighbors and threats from husbands (Bernheim, 1888 (Peiper, 1966; Teuteberg and Bernhard, 1978; Fischer, 1933) . Unsweetened, undiluted cow's milk was rarely given to infants (Fischer, 1933 (Mueller, 1912) . His finding that in areas in which never breastfeeding was prevalent the local costume included a tightly fitted corset suggests that the practice may have been culturally determined with a possible physiological mechanism. Such deficient functioning of the milk glands was speculated to result from alcoholism or from a genetically transmitted inability (Bluhm, 1912a (Knodel, 1974 (Wuertz, 1912) .
The second and third panels of Table 2 further document the decline in breast The Resurgence in Breastfeeding Although a few local studies reported large increases in the incidence of breastfeeding (Beck, 1924; Kretschmar, 1920; Kukowka, 1938) , the extent of this unusual reversal is most evident in a comparison of data sets concerning regional differences in infant-feeding practices during 1910 and 1937 . (Morse and Talbot, 1920, cited in Wray, 1979) . Changes in female labor force participation were probably not responsible for the increased incidence of breastfeeding. However, it may partly account for the reduction in the duration of breastfeeding. The increase in breastfeeding occurred during a time when the labor force participation of women increased (Knodel, 1974 (Keller, 1912 (Keller, 1912; Thieme, 1940 (Wuertz, 1912) . They distributed animal milk to nursing mothers to supplement their diets and gave sterilized milk for the infants of mothers who could not breastfeed their infants (Szyszka, 1920) . Infant welfare centers were the center of an educational campaign to encourage breastfeeding (Keller, 1912; Wuertz, 1912 (Wuertz, 1912 (Wuertz, 1912 (Teleky, 1950) . Information on how long these infants continued to be seen by the centers is unavailable.
There is some evidence that infant welfare centers directly influenced the incidence and duration of breastfeeding. Hecker (1920) (Keller, 1909 Nursing allowances had several purposes. They were a means to improve the nutritional level of the mother to facilitate her own milk production (Heilmaier, 1916 (Plaschke, 1928) . The allowances were also thought to provide good preparation for breastfeeding subsequent children (Heilmaier, 1916 (Keller, 1909 (Plaschke, 1928) , which was trivial compared to the average daily wage for women of 3.5
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The effect of nursing allowances was rarely evaluated, which is surprising in light of how well established they were.
They were generally considered quite effective because it was thought that most mothers stopped breastfeeding after the allowances ended in the twelfth week after birth. A more formal method of evaluating their effectiveness compared how mothers fed children born before and after nursing allowances were introduced. These studies report slight increases in the incidence of breastfeeding, ranging from 3.9-7.1 percent in Karlsruhe, Baden in 1907 Baden in -1908 (Schiller, 1909) to 9 percent in Berlin (Neumann, 1908) . None of these studies provide the information needed to examine the statistical significance of these increases.
Another study examined the effect of nursing premiums which supported nursing beyond the legally mandated twelve weeks. Kessler (1939) (Bry, 1960 (Bry, 1960:329 (Plaschke, 1928 (Neumann, 1908; Heilmaier, 1916) . Payments were frequently made considerably after the behavior they were designed to reward (Neumann, 1908) . Allowances were sometimes restricted to the most needy (Plaschke, 1928) (Millman, 1982 (Vahlquist, 1975 
